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(54) High opacity tipping paper 

(57) The present invention is directed to a tipping 
paper adapted for wrapping a filter of a smoking article. 
The tipping paper contains a pigment made from cal- 
cium carbonate particles having a median size of 
between about 0.1 microns to about 0.5 microns. The 
calcium carbonate pigment can be used to create a tip- 
ping paper having an opacity of up to at least 89%. In 
comparison to conventional tipping papers, it has been 
surprisingly discovered that the tipping paper of the 
present invention reduces knife wear of a cutting instru- 
ment used to cut the paper and is less retentive to sol- 
vents when the paper is printed with a solvent based ink 
or covered with a solvent based coating. 
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Description 

Field of the invention 

The present Invention is generally directed to high 
opacity tipping paper and to a process for making the 
paper. More particularly, the present invention is 
directed to using a calcium carbonate filler to produce a 
high opacity tipping paper that reduces knife wear and 
has lower solvent retention than prior art constructions. 

Background of the Invention 

Most cigarettes currently produced include a col- 
umn of tobacco attached at one end to a filter. The col- 
umn of tobacco is wrapped in a cigarette wrapping 
paper and is joined to the filter by a specially made 
paper called tipping paper. Although there are some 
exceptions, conventional filters are typically formed 
from either compressed strips of paper or from cellulose 
acetate tows. Some filters also include activated car- 
bon. 

Filters are attached to the ends of cigarettes in 
order to filter out particulate matter and other compo- 
nents that may be contained within the cigarette smoke. 
Filters are also used to blend air with the cigarette 
smoke when the cigarette is being puffed. The filters are 
made in a manner that maintains the ratio of air to ciga- 
rette smoke within carefully controlled limits so that the 
cigarette has a constant taste as it is smoked from start 
to finish. In order to accomplish this goal, the tipping 
paper surrounding the filter is typically perforated at an 
end adjacent to the tobacco column. 

There are basically two types of cigarette filters: 
wrapped filters and non-wrapped filters. Wrapped filters 
are made by wrapping a filter material with a paper 
known as. plug wrap The plug wrap is machine-rolled 
with a quantity of heated hot melt adhesive. While the 
adhesive is still hot, the filter material is anchored to the 
plug wrap. The plug wrap, which can be machine-perfo- 
rated or highly porous, must have sufficient stiffness to 
hold the filter material in a column. 

As described above, wrapped and non-wrapped fil- 
ters are attached to a cigarette rod by the tipping paper. 
The tipping paper is adhered to both the cigarette paper 
and the filter by an aqueous adhesive. Different meth- 
ods of making filters and of attaching the filters to ciga- 
rettes are disclosed in U.S. Patent No. 4,41 1 ,279, which 
is incorporated herein by reference in its entirety. 

The tipping paper that is used to connect the filter to 
the tobacco column is a precisely designed high opacity 
paper product that must fulfill many requirements and 
specifications. Tipping paper, for instance, must not dis- 
color when the cigarette is smoked, must not dissolve or 
degrade when placed in the mouth, must cover discolor- 
ations in the filter when the cigarette is smoked, and 
must hide the union between the tobacco column and 
the filter. Tipping paper must be capable of being 



printed upon and should improve the overall appear- 
ance of the cigarette. 

Of particular concern, tipping paper should also be 
capable of being coated with an adhesive without losing 

5 its aesthetic appearance and without compromising any 
of the above described characteristics. The tipping 
paper should be designed so that the adhesive, once 
coated on the paper, does not bleed through the paper, 
which can interfere with the ingress of dilution air and 

io can lead to the build up of adhesive material on 
machine parts contacted during assembly of the ciga- 
rette. Further, the tipping paper must be receptive to the 
adhesive so that the paper will form a sufficient bond to 
the filter and to the tobacco column. 

is In general, tipping paper should have an opacity of 
at least 80% while remaining relatively lightweight. 
Although it is important that the paper be lightweight, 
however, the tipping paper must also have enough 
strength so that the paper does not break as it travels 

20 through high speed paper making, printing and ciga- 
rette making machines. 

Currently, high opacity tipping paper is made 
almost exclusively using titanium dioxide as a compo- 
nent pigment. The titanium dioxide is typically added to 

25 the paper in amounts from about 30 percent to about 50 
percent by weight. Adding titanium dioxide to tipping 
paper has proven to be an effective method for creating 
papers with high opacities and with a sufficient amount 
of strength. Tipping paper containing titanium dioxide 

30 has also been found to be well suited for use in conjunc- 
tion with adhesives for bonding the paper to the filter. 

Unfortunately, titanium dioxide is a relatively expen- 
sive material. Thus, a need exists for a less expensive 
replacement to titanium dioxide that does not adversely 

35 affect the properties of the tipping paper. More particu- 
larly, the prior art is deficient in providing a titanium diox- 
ide-free tipping paper that is lightweight, relatively 
strong, and that meets all of the other above listed 
requirements of a tipping paper. 

40 

Summary of the Invention 

The present invention recognizes and addresses 
the foregoing disadvantages, and others of prior art 
45 constructions and methods. 

In general, the present invention is directed to a tip- 
ping paper containing a pigment that is primarily made 
from calcium carbonate. The calcium carbonate con- 
tained in the pigment has a particle size and morphol- 
so ogy that, when added to tipping paper, results in a 
lightweight, high strength and high opacity paper. 

In the past, calcium carbonate has been used in tip- 
ping paper as a pigment. However, calcium carbonates 
used in the past had a much larger size than the calcium 
55 carbonate used in the present invention. Consequently, 
prior to the present invention, it was not possible to cre- 
ate a high opacity tipping paper using calcium carbon- 
ate unless other pigments were added. Further, in the 
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past, in order to approach even midlevei opacities, cal- 
cium carbonate had to be added in large amounts which 
added to the weight of the paper, adversely affected the 
porosityof the paper, lowered the strength of the paper, 
and adversely affected the ability of the paper to be run 5 
on high speed cigarette making machines. Such disad- 
vantages have been overcome by the present invention. 

In one embodiment, the present invention is 
directed to incorporating into a tipping paper a precipi- 
tated calcium carbonate pigment marketed under the io 
name ULTRAPAQUE by Specialty Minerals, Inc. of 
Adams, Massachusetts. ULTRAPAQUE has been 
advertised in the past as a replacement to titanium diox- 
ide in some sheeted printed paper products, such as 
bible paper. Thus far, however, ULTRAPAQUE has not is 
proven to be commercially successful in these applica- 
tions. Further, ULTRAPAQUE has never been used nor 
has it ever been suggested to use ULTRAPAQUE as a 
pigment in tipping paper until the present invention. 
Once incorporated into tipping paper, the present inven- 20 
tors discovered that -ULTRAPAQUE, besides being an 
effective replacement to titanium dioxide, provides other 
various unexpected, surprising and unanticipated 
results not before realized. 

Accordingly, it is an object of the present invention 25 
to provide an improved tipping paper for use in the con- 
struction of smoking articles. 

Another object of the present invention is to provide 
a high opacity tipping paper made using a calcium car- 
bonate pigment: 30 

It is another object of the present invention to pro- 
vide a tipping paper substantially free of titanium diox- 
ide. 

Another object of the present invention is to provide 
a tipping paper containing calcium carbonate having a 35 
particle size between about 0.1 microns to about 0.5 
microns. 

Still another object of the present invention is to 
provide a high opacity tipping paper that reduces knife 
wear of a cutting instrument used to cut the paper in 40 
comparison to tipping papers containing titanium. 

Another object of the present invention is to provide 
a tipping paper which, when coated with a solvent 
based coating or with a solvent based ink, has reduced 
solvent retention characteristics than prior art papers. 45 

It is another object of the. present invention to pro- 
vide a tipping paper containing a calcium carbonate pig- 
ment that has an opacity of greater than 80%. 

Still another object of the present invention is to 
provide a tipping paper that is less expensive to make 50 
than conventional tipping papers made with titanium 
dioxide. 

These and other objects of the present invention 
are achieved by providing a tipping paper adapted for 
wrapping a filter of a smoking article. The tipping paper 55 
includes a paper substrate containing a calcium carbon- 
ate pigment. The calcium carbonate has a median par- 
ticle size of between about 0.1 microns to about 0.5 



microns. The calcium carbonate is loaded into the paper 
substrate in an amount sufficient so that the tipping 
paper has an opacity of at least 80%. 

In one embodiment, the tipping paper has a basis 
weight of from about 32 gsm to about 42 gsm and more 
particularly from about 35 gsm to about 38 gsm. The tip- 
ping paper can contain only a calcium carbonate pig- 
ment and can be substantially free of titanium dioxide. 

The calcium carbonate pigment can be added to 
the paper substrate in an amount from about 20% to 
about 40% by weight. The tipping paper can have a 
porosity of up to about 5 Coresta units. 

Other objects, features and aspects of the present 
invention are discussed in greater detail below. 

Detailed Description of Preferred Embodiments 

It is to be understood by one of ordinary skill in the 
art that the present discussion is a description of exem- 
plary embodiments only, and is not intended as limiting 
the broader aspects of the present invention, which 
broader aspects are embodied in the exemplary con- 
struction. 

The present invention is generally directed to a high 
opacity tipping paper containing a calcium carbonate 
pigment that is adapted for wrapping a filter of a smok- 
ing article. The calcium carbonate pigment can.be used 
alone or in combination with other pigments such as 
titanium dioxide. In a preferred embodiment, however, 
the tipping paper is substantially free of titanium dioxide. 
Although the present invention is generally directed to a 
white tipping paper, the paper of the present invention 
can be printed with various designs prior to use, such as 
a design that gives the paper the appearance of cork. 

A tipping paper made according to the present 
invention is well suited for use in the construction of 
smoking articles. The tipping paper does not discolor 
when a cigarette incorporating the paper is smoked, 
and does not significantly degrade or disintegrate when 
placed in the mouth. Having high, opacities, the tipping 
paper can cover discolorations in the filter material that 
may appear during the smoking process and can hide 
the union or intersection of the filter with the column of 
tobacco. The paper is lightweight but has sufficient 
strength to run continuously through high speed paper 
making, printing and cigarette making machines. The 
tipping paper of the present invention is also well suited 
for receiving inks and provides a smooth, printable sur- 
face. Overall, cigarettes made using the tipping paper of 
the present invention have a very aesthetic and pleas- 
ing appearance. 

Of particular importance, it is believed that the tip- 
ping paper of the present invention will meet or exceed 
any gluing requirements necessary to adhere the paper 
to a filter. It has been found that the tipping paper can be 
coated with adhesives without having the adhesives 
bleed through the paper. Thus far, no noticeable detri- 
mental affects have occurred once the paper has been 
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coated with an adhesive and bonded to a smoking arti- 
cle. 

Besides the above advantages of the present 
invention, it has also been discovered that by incorpo- 
rating a particular calcium carbonate pigment into a tip- s 
ping paper, various other unexpected and unanticipated 
benefits have been obtained. 

For instance, it has been discovered that a tipping 
paper made in accordance with the present invention, 
as opposed to prior art papers, reduces the knife wear w 
of a cutting instrument used to cut the paper. Prior to 
going through a cigarette making machine, tipping 
paper is slit from wide rolls into 2 inch to 4 inch bobbins. 
Knifewear constitutes a significant portion of down time 
and efficiency losses during this operation. Further, the is 
machinery that is used to cut the paper is very compli- 
cated including not only cutting instruments but also 
transfer drums with vacuum pickup and release mecha- 
nisms. Thus, besides the expense associated with stop- 
ping the machinery, it iS very expensive to repair or 20 
replace the cutting blades contained within the cutting 
instruments. Consequently, many advantages and ben- 
efits are obtained through the use of a tipping paper that 
reduces knife wear. Although unknown, it is believed 
that calcium carbonate is less abrasive than titanium 25 
dioxide which accounts for the reduction in the wear of 
the cutting instrument. 

Besides reducing knife wear, it has also been unex- 
pectedly discovered that tipping paper containing a cal- 
cium carbonate pigment made in accordance with the 30 
present invention is better adapted to receive various 
coatings and inks than convention tipping paper con- 
taining titanium dioxide. For instance, tipping paper is 
typically coated with a solvent-based lip release coating 
and is often printed with various solvent-based inks. It 35 
has been discovered that the tipping paper of the 
present invention is less solvent retentive than prior art 
constructions incorporating titanium dioxide. 

Since these solvents may affect the taste of the cig- 
arette, the solvents should be evaporated from the tip- 40 
ping paper prior to use. Thus, since conventional tipping 
paper containing titanium dioxide has a tendency to 
absorb the solvents, prior art papers have had to be 
stored for a period of time prior to use where high coat- 
ing levels, such as cork-on-white designs, are utilized. 45 
In comparison, it has been discovered that the tipping 
paper of the present invention does not similarly retain 
the solvents contained in coatings and inks and there- 
fore may be used, in most applications, immediately 
after processing. so 

Another unexpected advantage realized through 
use of the tipping paper of the present invention relates 
to the manner in which the paper is perforated prior to 
being incorporated into a cigarette. More particularly, in 
some processes, tipping paper is perforated electrically 55 
using an electrode. The paper is perforated in order to 
allow air to mix with the cigarette smoke during the 
smoking process. When perforated, conventional tip- 



ping paper containing titanium dioxide tends to leave a 
residue on the electrodes which can interfere with the 
ability of the electrode to perforate the paper or can 
cause the electrode to otherwise malfunction. It has 
been discovered that tipping paper containing calcium 
carbonate made in accordance with the present inven- 
tion, on the other hand, does not leave a residue on the 
electrode when the paper is electrically perforated and 
does not otherwise interfere with machinery used to 
perforate the paper. 

The construction of the tipping paper of the present 
invention will now be discussed in greater detail. Gener- 
ally, the tipping paper of the present invention can be 
made from cellulosic fibers obtained, for instance, from 
a blend of softwood fibers and hardwood fibers. For 
example, in one embodiment the tipping paper can be 
made from a blend of about 80% softwood fibers by 
weight combined with about 20% hardwood fibers by 
weight. 

In accordance with the present invention, a calcium 
carbonate pigment is added .to the cellulosic paper. In 
particular, the median size of the calcium carbonate 
particles added to the paper should be between about 
0.1 microns to about 0.5 microns. In one preferred 
embodiment, a calcium carbonate pigment marketed 
under the name ULTRAPAQUE by Specialty Minerals, 
Inc. of Adams. Massachusetts is used. ULTRAPAQUE 
is a precipitated calcium carbonate having a mean par- 
ticle size of about 0.3 microns. The calcium carbonate 
particles have a rhombohedral shape/morphology and 
have a surface area of approximately 7.5 m 2 /gr. ULTRA- 
PAQUE is commercially available as a slurry containing 
approximately 40% by weight solids. The slurry can be 
added directly to the cellulosic fibers during the paper 
making process. 

The calcium carbonate pigment can be added to 
the tipping paper alone or in combination with other pig- 
ments such as titanium dioxide or clay. The calcium car- 
bonate pigment of the present invention can also be 
added to tipping paper in combination with larger sized 
and smaller sized calcium carbonate particles. For 
instance, calcium carbonate particles having a size of 
from about 0.8 microns to about 1.2 microns and cal- 
cium carbonate particles having a size of about 0.07 
microns can be added to the tipping paper of the 
present invention depending upon the desired charac- 
teristics. No other pigments, however, are needed in the 
paper of the present invention in order to achieve any 
opacity requirements. 

The amount of calcium carbonate pigment added to 
the tipping paper of the present invention will depend 
primarily on the desired opacity of the paper. Although 
tipping paper must meet many other specifications and 
requirements, tipping paper is generally rated based on 
its opacity. For instance, economy tipping paper should 
have an opacity of at least 80%, standard grade tipping 
paper should have an opacity of at least 86%, and pre- 
mium tipping paper should have an opacity of at least 
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89%. According to the present invention, it has been 
found that calcium carbonate particles having a size 
from about 0.1 microns to about 0.5 microns can be 
used in tipping paper to produce from economy to pre- 
mium grades without the need of adding any other pig- 
ments, such as titanium dioxide. 

In the past, calcium carbonate has been added to 
tipping paper. Calcium carbonate used in the past, how- 
ever, had a larger particle size than the calcium carbon- 
ate used in the present invention. These larger sized 
particles were not capable of producing a tipping paper 
with an opacity of greater than about 80% without hav- 
ing to add exorbitant amounts of pigment to the paper 
which adversely affected the strength of the paper. It 
has been found that these drawbacks and deficiencies 
do not exist when using calcium carbonate pigments 
having a median particle size of from about 0.1 microns 
to about 0.5 microns. 

In general, the calcium carbonate pigment can be 
added to the tipping paper of the present invention in an 
amount from about 20% by weight to about 40% by 
weight, and more particularly between about 25% by 
weight to about 35% by weight. In one embodiment, it 
has been found that adding the calcium carbonate pig- 
ment in the amount of about 28% by weight results in a 
paper having an opacity of about 86%. Increasing the 
amount of pigment in the paper will increase the opacity. 

The basis weight of the tipping paper of the present 
invention should be between about 32 gsm to about 42 
gsm, and more particularly between about 36 gsm to 
about 38 gsm. As stated above, lower weights and 
higher opacities are preferred as long as the strength of 
the paper is not compromised. 

The permeability of the tipping paper of the present 
invention can be up to about 5 Coresta units but is gen- 
erally not critical. 

The present invention may be better understood 
with reference to the following example. 

EXAMPLE 

A machine made tipping paper was constructed in 
accordance with the present invention. The tipping 
paper contained 28% by weight of ULTRAPAQUE cal- 
cium carbonate pigment. The resulting paper had a 
basis weight of 36 gsm. The tipping paper was meas- 
ured to have an opacity of 86%. From this Example, it is 
believed that a premium grade tipping paper containing 
only the calcium carbonate pigment can also be made 
having an opacity of at least 89%. 

These and other modifications and variations of the 
present invention may be practiced by those of ordinary 
skill in the art, without departing from the spirit and 
scope of the present invention, which is more particu- 
larly set forth in the appended claims. In addition, it 
should be understood that aspects of the various 
embodiments may be interchanged both in whole or in 
part. Furthermore, those of ordinary skill in the art will 



appreciate that the foregoing description is by way of 
example only, and is not intended to limit the invention 
so further described in such appended claims. 



1. A tipping paper adapted for wrapping a filter of a 
smoking article comprising: 

10 a paper substrate containing a pigment, said 

pigment comprising calcium carbonate, said 
calcium carbonate having a median particle 
size of between about 0.1 microns to about 0.5 
microns, said paper substrate having an opac- 

75 ity of at least 80%. 

2. A tipping paper as defined in claim 1 , wherein said 
paper has a basis weight of from about 32 gsm to 
about 42 gsm. 

20 

3. A tipping paper as defined in claim 1, wherein said 
paper has a basis weight of from about 35 gsm to 
about 38 gsm. 

25 4. A tipping paper as defined in daim 1 , wherein said 
paper substrate has an opacity of at least 86%. 

5. A tipping paper as defined in claim 1 , wherein said 
pigment consists essentially of calcium carbonate. 

30 

6. A tipping paper as defined in claim 1 , wherein said 
tipping paper is free of titanium dioxide. 

7. A tipping paper as defined in claim 1, wherein said 
35 pigment is present in said paper substrate in an 

amount from about 20% to about 40% by weight. 

8. A tipping paper as defined in claim 1 , wherein said 
paper is white. 

40 

9. A tipping paper as defined in claim 1 , wherein said 
tipping paper has a permeability of up to about 5 
Coresta units. 

45 10. A method for reducing the wear of a cutting instru- 
ment used to cut tipping paper, said tipping paper 
being adapted for wrapping a filter of a smoking 
article, said method comprising the step of: 

so adding to a tipping paper a pigment comprising 

calcium carbonate, said calcium carbonate 
having a median particle size from about 0.1 
microns to about 0.5 microns, said calcium car- 
bonate being added to said tipping paper in an 
55 amount sufficient for said tipping paper to have 

an opacity of at least 80%. 

11. A method as defined in claim 10, wherein said tip- 
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ping paper has an opacity of at least 86%. 

12. A method as defined in claim 10, wherein said tip- 
ping paper has a basis weight from about 32 gsm to 
about 42 gsm. 5 

13. A method as defined in claim 10, wherein said tip- 
ping paper is free of titanium dioxide. 

14. A method as defined in claim 10, wherein said cal- 10 
cium carbonate is added to said tipping paper in an 
amount from about 20% to about 40% by weight. 

15. A white tipping paper adapted for wrapping a filter 

of a smoking article comprising: is 

a titanium dioxide-free paper containing at 
least one pigment, said at least one pigment 
consisting essentially of calcium carbonate, 
said paper having an opacity of at least 84% 20 
and having a basis weight of from about 32 
gsm to about 42 gsm. 

1 6. A tipping paper as defined in claim 1 5, wherein said 
calcium carbonate has a median particle size of 
between about 0.1 microns to about 0.5 microns. 

1 7. A tipping paper as defined in claim 1 5, wherein said 
paper has a basis weight of from about 35 gsm to 
about 38 gsm. 

18. A tipping paper as defined in claim 15, wherein said 
calcium carbonate is present within said paper in an 
amount from about 20% to about 40% by weight. 

1 9. A tipping paper as defined in claim 1 5, wherein said 
paper has an opacity of at least 89%. 

20. A smoking article comprising: 

a column of a smokable filler; 

a filter adjacent to an end of said column of said 

smokable filler; 

a paper wrapper surrounding said column of 
said smokable filler; and 45 
a white tipping paper surrounding said filter, 
said tipping paper containing a pigment com- 
prising calcium carbonate, said calcium car- 
bonate having a median particle size of 
between about 0.1 microns to about 0.5 so 
microns and being present in said tipping paper 
in an amount from about 20% to about 40% by 
weight, said tipping paper having an opacity of 
at least 80% and having a basis weight of from 
about 32 gsm to about 42 gsm. ss 

21. A smoking article as defined in claim 20, wherein 
said calcium carbonate is present within said tip- 
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40 



ping paper in an amount from about 25% to about 
35% by weight. 

22. A smoking article as defined in claim 20, wherein 
said tipping paper has an opacity of at least 86%. 

23. A smoking article as defined in claim 20, wherein 
said tipping paper has an opacity of at least 89%. 

24. A method for increasing the opacity of a tipping 
paper adapted for wrapping a filter of a smoking 
article, said method comprising the step of: 

adding to a paper substrate a pigment compris- 
ing calcium carbonate, said calcium carbonate 
having a median particle size of from about 0.1 
microns to about 0.5 microns, said pigment 
being added to said paper substrate in an 
amount sufficient for said paper substrate to 
have an opacity of at least 80%, said paper 
substrate having a basis weight from about 32 
gsm to about 42 gsm. 

25. A method as defined in claim 24, wherein said 
paper has an opacity of at least 86%. 

26. A method as defined in claim 24. wherein said cal- 
cium carbonate is added to said paper substrate in 
an amount from about 25%*to about 35% by weight, 
said paper substrate having a basis weight of from 
about 35 gsm to about 38 gsm and said paper sub- 
strate being free of titanium dioxide. 

27. A method as defined in claim 24, wherein said 
paper substrate has a porosity of less then 5 
Coresta units. 
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